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Abstract: A new triterpenoid derivative, paeonenolide H (1) together with twenty-one known compounds, were isolated 
from the root cortex of Paeonia anomala subsp. Veitchii (Lynch) . Their structures were elucidated on the basis of spectro- 


scopic evidences .Compounds 2, 4, 9, 10 were isolated from this plant for the first time . 
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Paeonia anomala subsp. veitchii (Lynch) (Hong 
et al . 2001) is one of the most important crude drugs 
in traditional Chinese medicine, used as antiinflamma- 
tory, analgesic and sedative agent . It is also frequently 
used as a remedy for female diseases (Wu, 1990) . 
Phytochemical analysis on this plant led to isolation of 
twenty-two compounds (1-22), including a new trit- 
erpenoid derivative (1) .In this paper, we describe the 
isolation and structural elucdation of 1. 


Results and Discussions 

Paeonenolide H (1), obtained as white amor- 
phous powder, gave a quasimolecular ion peak at m/z 
497 [M-H] in the negative FABMS spectrum, corre- 
sponding to the molecular formula G: Hs O determined 


by the HR-FAB-MS . Considering the structures of trit- 
erpenoids previously isolated from the P. anomala sub- 
sp. Veitchii and careful inspection of the ' H- and `° C- 
NMR (including DEPT) spectra (Table 1), compound 
1 should possess the skeleton of bisnortriterpenoid deri- 
vative similar to paeonenolide C (Wu et al . 2005) . 
The prominent differences between two compounds were 
the presence of additional three carbon signals in 1 at 
c 110.4 (s), 26.8 (q) and 26.5 (q), which were 
attributed to a 1, 3-dioxolane moiety . A careful analys- 
is of the 2D NMR spectroscopic data led to the conclu- 
sion that the acetal C-atom of 1 was connected with C - 

4 and C - 23 through O-atoms forming a five-membered 
1, 3-dioxolane moiety instead of the six-membered 1, 
3-dioxolane moiety of paeonenolide C, on the basis of 
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Fig. 1 The selected HMBC correlations of compound 1 


HMBC (Fig .1) correlations of H - 23 (64 4.13 and 
3.78, d, J=8.4 Hz, each 1H) and (Me), C- 2 
(1 1.40 and 1.36, s, each 3H) with the acetal C - 
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2 atom (c 110.4), and the absence of the HMBC 
correlation between H - 3 (6y 3.22, dd, J = 5.0, 
11.7 Hz, 1H) and the acetal C-2 atom . The abnor- 
mal downfield chemical shifts of the acetal C- 2 atom 
and C - 4 were attributed to the strain effect in the five- 
membered ring . Thus, 1 was determined to be ($, 
® ) -3-hydroxy-4, 23 (isopropylidendioxy)-24, 30-di- 
norolean-12, 20 (29)-dien-28-oic acid . 

The known compounds were determined as oplo- 
panxogenin C (2) (Adam et al . 1982), 3, 23-ace- 
tonide-hederagenin (3) (Wu et al . 2005), PR, @, 
23-trihydroxy-24, 30-dinor-olean-12, 20 (29 )-dien- 
28-oic acid (4) (Wu et al . 2001), paeonenolide F 
(5) (Wu et al .2005), paeonenolide G (6) (Wu et 
al . 2005), hederagenin (7) (Ikuta and Itokawa, 
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1988), 3B, 23-acetonide-4B-hydroxy-24, 30-dino- 
rolean-12, 20 (29)-dien-28-oic acid (8) (Wu eft al. 
2005), paeoniflorigenone (9) (Shimizu et al . 1981), 
lactiflorin (10) (Lang et al . 1990), benzoylpaeoni- 
florin (11) (Ishida et al . 1987), 6 -O-benzoyl-4’ - 
hydroxy-3” -methoxy-paeoniflorin (12) (Wu et al. 
2002), gallic acid (13), benzoic acid (14), 3, 4- 
dimethoxybenzaldehyde ( 15 ), 2-hydroxy-benzyl-3- 
hydroxy- benzoate (16), euglobal (17) (Kozuka et al . 
1982), twenty-two carboxylic acid (18), 2-hydroxy-1- 
linoleic acid-propaneyl ester (19), 2-hydroxy-1-lino- 
lenic acid-propaneyl ester (20) , daucosterol (21), B- 
sitosterol (22) . 


Experimental Part 

Optical rotation was recorded on a SEPA-300 po- 
lartmetre . UV spectrum was obtained on a Shimadzu double- 
beam 210A spectrometer in pyridine . The MS spectra were per- 
formed on a VG Autospec-3000 spectrometer with 70 eV .'H, “° 
C NMR and 2D NMR were recorded on a Bruker AM-400 and 
DRX-500 spectrometer with TMS as internal standard . The silica 


General 


gel for TLC and column chromatography were obtained from 
Qingdao Marine Chemical Inc ., China . 

Plant Material 
sp. Veitchii was bought from Crude Drug Company, in Kunming, 


The root cortex of Paeonia anomala sub- 


Yunnan Province, in December 2003 . It was identified by Pro- 
fessor Lin Zhong-Wen . The voucher specimen ( KIB-2003-024 
Lin) was deposited in Laboratory of Phytochemistry, Kunming 
Institute of Botany, Chinese Academy of Sciences . 

Extraction and Isolation The dried and powdered root 
cortex (14.5 kg) were extracted with 70% acetone at room tem- 


perature for 3X 24 h . The extract was concentrated and parti- 


Table 1 

No . Sy 5c 

1 1.38 (1H, m), 0.84 (1H, overlap) 38.2 (t) 
2 1.66 (2H, overlap) 27.6 (t) 
3 3.22 (1H, dd, 5.0, 11.7) 71.1 (d) 
4 85.3 (s) 
5 0.84 (1H, overlap) 52.8 (d) 
6 1.61 (2H, m) 19.2 (t) 
7 1.43 (1H, m), 1.12 (1H, m) 32.3 (t) 
8 39.4 (s) 
9 1.52 (1H, dd, 7.4, 10.8) 46.5 (d) 
10 37.4 (s) 
11 1.76 (1H, overlap) 23.1 (t) 
12 5.35 (1H, d, 3.2) 123.2 (d) 
13 142.9 (s) 
14 42.1 (s) 
15 2.10 (1H, overlap), 1.76 (1H, overlap) 28.4 (t) 
16 2.10 (1H, overlap), 1.66 (1H, overlap) 23.3 (t) 
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tioned between EtOAc and H,O . The EtOAc extract (1.14 kg) 
was subjected to column chromatography over silica gel (100 - 

200 mesh, 2.5 kg) eluting with CHCI;/ Mez CO (from f 0 to 0 

1) to give six fractions . Compounds 13 (1.05g), 14 (15.0 g) 
15 (12 mg), 16 (15mg), 19 (15 mg), 22 (60 mg) were ob- 
tained from fraction | , 2 (15 mg), 4 (12 mg) were purified 
from fraction Il , 9 (1.50 g), 20 (19 mg) were purified from 
fraction Ill , 3 (2 mg), 7 (15mg), 8 (20 mg), 5 (11 mg), 1 
(6 mg), 6 (8 mg), 17 (75 mg) were achieved from fraction IV , 
and 21 (15 mg), 12 (105 mg), 11 (25 mg), 10 (25 mg), 18 
(8 mg) were achieved from fraction V , respectively, after re- 
peatedly RP-18 and Sephadex LH-20 column chromatography and 
semipreparative reverse-phase HPLC . 

Paeonenolide H (1): white needles crystal; CG Hæ Os ; 
[a]> +92.4° (c 1.46, CsHs N) . UVAma nm: 203 (3.98); 
IR vet cm’': 3432, 2936, 1721, 1697, 1459, 1378, 
1194; FAB (negative) m/z: 497 [M-H] ; HR-FABMS (neg- 
ative): 497.3254 (calcd . for Cy, HyOs: 497.3267); 'H and" 
C NMR (pyridine-d; ) data see Table 1 . 

Oplopanaxogenin C (2): white amorphous powder; Go 
HisQy ; Mp . 270 - 273°C: IRVmx cm’': 3426, 2942, 1692, 
1640, 1452, 1384, 1046; [a]p +8° (c 0.4, CHC ) . NMR 
data: same as the data reported in Adam et al . (1982) . 

3B , 23-acetonide Hederagenin (3): white amorphous 
powder; Gyo Hs O, ; EIMS m/z: 498 [M]”* , 265, 248 (100), 
203 . NMR data: same as the data reported in Wu et al. 
(2005) . 

3B , 48 , 23-trihydroxy-24, 30-dinorolean-12, 20 (29 ) - 
dien-28-oic acid (4): white amorphous powder; Gs Hp O; ; 


aJi + 89.3° (c 0.252, MeOH) . UVAMS" nm: 204.5; IR 
vs om'': 3421, 2936, 1719, 1690, 1663, 1465, 1443, 


1382, 1295, 1046, 886 . NMR data: same as the data reported 
in Wu et al .(2001) . 


! H and '3C NMR data of compound 1 (in pyridine-d;, J in Hz) 


No. 64 c 
17 46.8 (s) 
18 2.71 (1H, dd, 4.7, 10.8) 46.9 (d) 
19 2.50 (1H, tlike, 10.8), 2.15 (1H, overlap) 41.2 (t) 
20 147.8 (s) 
21 2.10 (1H, overlap), 2.15 (1H, overlap) 30.0 (t) 
22 1.89 (2H, m) 37.3 (t) 
23 4.13 (1H, d, 8.4), 3.78 (1H, d, 8.4) 70.0 (t) 
25 0.99 (3H, s, Me-25) 14.7 (q) 
26 0.80 (3H, s, Me-26) 17.0 (q) 
27 1.15 (3H, s, Me-26) 25.9 (q) 
28 182.4 (s) 
29 4.62 (2H, br s) 107.1 (t) 
C-2 110.4 (s) 
Me- I 1.40 (3H, s) 26.8 (q) 
Me-3 1.36 (3H, s) 26.5 (q) 
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Paeonenolide F (5): white amorphous powder; Cx HO; ; 
[fa]p +71.1° (c 0.24, CHCl); UVAMC" nm: no absorption; 
IRVmax cm : 2938, 2859, 1777, 1466, 1391, 1361, 1256, 
1220, 1167, 1133, 1114, 1067, 1024, 932, 895, 872, 
863; EIMS m/z: 510 [M]* , 495 (100), 435, 291, 263, 
247, 233, 219, 201, 189, 173, 159, 147, 119, 105, 95. 
NMR data: same as the data reported in Wu et al . (2005) . 

Paeonenolide G (6): white amorphous powder; Cy H46 
Os; [a]5 + 92.1° (c 0.35, CHCh ); UVAnmx nm: no absorp- 
tion; IRVmx cm”: 3528, 3063, 2946, 1775, 1647, 1396, 
1365, 1257, 1230, 1146, 1079, 1051, 985, 927, 873; EIMS 
m/z: 512 [M]" , 497 (100), 468, 453, 437, 293, 265, 
247, 232, 221, 203, 189, 173, 159, 147, 105, 91 . NMR da- 
ta: same as the data reported in Wu et al . (2005) . 

Hederagenin (7): white amorphous powder; Co H4s O; ; 


r MeOH 1 


UVAmx nm: 206 (3.78); IRVmx cm: 3449, 2943, 2577, 


1697, 1463, 1386, 1267, 1206, 1037, 1013, 653; EMS m/' 


z: 472 [M]” , 454, 426, 248 (100), 223, 203, 187, 175, 
119, 107, 95, 81, 69 . NMR data: same as the data reported in 
Ikuta et al . (1988) . 

3B , 23-acetonide-48 -hydroxy-24, 30-dinorolean-12, 20 
(29)-dien-28-oic acid (8): CGC Hug Q ; FABMS (negative) m/ 
z: 495 [M-H] | 
et al . (2005) . 

Paeoniflorigenone (9) : C His O5 ; UVAR nm: 240.5, 
274.5, 282.0; IRVnm cm’ `: 3421, 2971, 1723, 1600, 1451, 
1397, 1315, 1278, 1102, 1171, 1033, 963, 712 .NMR data: 
same as the data reported in Shimizu et al .( 1981) . 


. NMR data: same as the data reported in Wu 


Lactiflorin (10): white amorphous powder; C3 H» Oto ; 
Mp .195 - 198°C; [a ]p + 37.2° (c 0.90, EtOH); IR Vis 
cm™': 3505 - 3460, 1745, 1722, 1450, 1380, 1340, 1275, 
1230, 1174, 1110, 1065, 1025, 968, 892, 850; EIMS m/z: 
462 [M] * , 371, 340, 300, 285 (100) , 255, 214, 196, 178, 
163, 162, 150, 135, 127, 122, 105, 77 . NMR data: same as 
the data reported in Lang et al . (1990) . 

Benzoylpaeoniflorin (11) : white amorphous powder; Go 
H202; [a] = -13.97° (c=0.36, MeOH); IRVan m`: 
3450, 2904, 1713, 1600, 1554, 1452, 1345, 1278, 1177, 
1070, 956, 712 . NMR data: same as the data reported in Ishida 
et al . (1987) . 

6‘ -O-benzoyl-4”-hydroxy-3”-methoxy-aeoniflorin (12 ) : 
white amorphous powder; CG Hx Ou ; [alo - 13.95° ( c 0.43, 
MeOH); UV Amx nm: 203 (4.36); IR Vmax cm'': 3430, 
1711, 1599, 1514, 1450, 1428, 1383, 1345, 1284, 1222, 
1179, 1115, 1073, 1025, 823, 763, 714 . NMR data: same as 
the data reported in Wu et al . (2002) . 

Gallic acid (13): colorless needle; C;HsOs ; Mp . 247 - 
249°C; UVAns nm: 270; IRVnx cM `: 3490, 3060, 2650, 
1708, 1623, 1524, 1450, 1330, 1246, 1031, 954; FABMS 
(negative) m/z: 169 [M-H]~ 


Benzoic acid ( 14 ) : colorless needle; C,H,;O; ; EIMS m/ 
z: 122 [M]* , 105 (100), 94, 77, 58 . The value of R; is 
consistent with that of authentic sample on TLC . 

3, 4-dimethoxybenzaldehyde (15): colorless needle; 
G Hj) O; ; FABMS (negative) m/z: 165 [M-H]~ .NMR data: 
same as the data reported in Aldrich Library of ? C and 'H NMR 
spectra . 

2-hydroxy-benzyl-3-hydroxy-benzoate (16): yellow amor- 
phous powder; C,H, O, ; FABMS (negative) m/z: 243 [M-H]> 

Euglobal ( 17) : colorless needle; Cio His Q ; ESIMS ( neg- 


ative) m/z: 183 [M+ H]* .NMR data: same as the data re- 
ported in Kozuka et al . (1982) . 

Twenty-two carboxylic acid (18): G, Hę Q ; FABMS 
(negative) m/z: 339 [M-H] . 

2-hydroxy-1-linoleic acid-propaneyl ester (19): Cy Hs 
O; ; FABMS (positive) m/z: 355 [M+ H] * 

2-hydroxy-1-linolenic acid-propaneyl ester (20) : Gi Hss 
O, ; FABMS (positive) m/z: 353 [M + H]* 

Daucosterol (21): FAB MS m/z 575 ( [M-1] ); The 
value of R; is consistent with that of authentic sample on TLC . 

B -Sitosterol (22): EI MS m/z 414 ( [M]* , 80); The 
value of Rf is consistent with that of authentic sample on TLC . 
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